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TABLE HI. Comparison of the thermal-expansion coefficients and the Young’s modulus (or elastic constants) of 
the three substrates used to determine the biaxial modulus of SiO x N v . 


H % 73 
1 8.2 
^ O a 


co 

CO D 

B S .. 

to B <0 

| § 

1 * & 
£ T3 X) 

4> co w 

5 '; 0 

q> — — ^ 

5 I 8 


<» "2 'S 

•S§3 

fl cfl O 

la’s 

<U ^ p 

alt 

•2 a-s 

|S-s 

I, | J 

* M j5 2 . 
o ^ S 1 
o c . 
2 ti , 

=2 o 2 
^ ' 

£ a § 

a § p , 


8 551 

,g fi 5 ( 

. f* I 


in o m o 

H H N CS 
+! +1 +1 +1 
O O O <N 

cn h m in 


in r-- on 
+1 +1 +1 
O — <N 
co (N co 


T3 r ^ S 

S ?l •§ 


+2 4) 43 

8 ? § 
3 -8 « 

. a T3 

US 8 

O *ri 3 

O g jj 2 

^ if S 

3 # > 05 

1 1 I 

43 g 2 

Ur S 3 

_g § is 

s 8 2 


a o 
* - § 
P s 2 

CD D 
m u 4 
M U ^ 
^ 3 <+h 

^ co O 
<D <D 
XJ o p 
-»8 

i § s 

p fi o 

T3 rS 

§S.s 


*rt co co co 

|3o§ 

48 £ 

p -O e}5 to 

E 2 A o 
8 S >,‘5 

3 T3 .p .3 

2 § 3 1 
0 8 3 - s 
3 is o S 

0 p ™ 

5*1 8 3 

e\S 21 

1 as I 

111 J 

SilS 

. -o o § 
D u JO B 

-3 8 ~ ** 
o a c •g 


c 11 
•a S a 
« § 3 

| s g 

S eg t£ 

D *3 <D 

s £ xs 

a a £ 


Pl 2 =- 

Pi! 

* « * a 


£ s 5 § 

■8 7 

I'S iv 

1 8* I 
s- 1 § | ^ 

3 0 S so ’S 
* a 3 .5 & 

M ° g « 

p s-s a 

u .3 8 « x 

w -O ^ 3 ^ 

S 2 b- ^ 

§o § 5 ^ 

• s S 3 .2 ^ 

3 a u sT 

S«*J 1 

^ gl g C ^ 

«?» a *a 2 
s -s p £ ^ 

S p w .s 2 i 

SS^b II 

e i!l b 

S 3 +3 

co co 


'O ~ 

3 S 

P5 o 

1 2 

73 

c p 
to 03 

15 -O 

* 1 

n 


04 2 

<y 

<1 ^ 


u-i I fli 

° s a 

e v 

I 8 3 

I 

E. a & 

a £ § 

0 .2 ! 

1 i i 

H ^ ^ CO M 

co u S 

g 5 2 

. ts « | 

■Hi 

d ^ 03 


*2 * a s 

51 ! i 


0 3 4J 4 

25 S — ' 

' -I 43 § 
1 8 ! 
6 e S 

^ O D 

co ^ ' d 

<U CO S 

•fifi 1 
8 ,« & 

II .s 1 


O ID in 
h h ^ d 


w h h h 

o o o ^ 


m o o o 
m co m 
+1 +1 +1 +1 
m o p o 

CO ^ ^ g 


<n o r- 
h tmd 

odd 



TABLE V. Comparison of the biaxial modulus and intrinsic stress of the a-SiO^Nj, films after deposition and annealing (±2(7 uncertainty). 
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FIG. 2. Comparison of the change in the biaxial modulus and the intrinsic stress of a-SiO^N^ films after a 1 h soak at each temperature in the annealing cycle. 



quent microstructural rearrangement (—410 MPa minimum). described for SiOojNj j. The biaxial modulus and stress only 

At no stage during the annealing cycle did the stress or the increased at the 350 °C temperature threshold and remained 

modulus stabilize, each annealing stage recorded a continu- constant when annealed for longer durations (Tables V and 
ing increase in both values. VI; Fig. 2 ). There was another increase in the modulus and 







TABLE VII. Changes in the elemental composition of a-SiO^ films after different anneals. (The first reported thickness value corresponds to the 
composition of the top surface, and the composition and thickness of the lower region is the second value listed.) 
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